Objectives: The purpose of this paper is to describe the Hispanic/Latino (H/L) dentist workforce, their general practice patterns, and their contributions to oral health care for H/L and underserved patients. Methods: A national sample survey of underrepresented minority dentists was conducted in 2012 and received a 35.4 percent response rate for self-reported H/L dentists. Data were weighted for selection and response bias to be nationally representative. A workforce profile of H/L dentists was created using descriptive and multivariable statistics and published data.
Introduction
The Hispanic and Latino (H/L) population makes up 16 percent of the United States (US) and is the fastest growing segment of the population. The 2010 Census attributed 91.7 percent of the nation's growth since 2000 to racial and ethnic minorities, and 56 percent of this was due to the growth in the H/L population (1) . At the same time, H/L dentists are significantly underrepresented in the dental workforce. The Surgeon General and Institute of Medicine have noted that increasing the number of minority dentists would be an avenue to improving cultural competency and access to care while decreasing health disparities in oral health (2) (3) (4) (5) . This is supported by research on racial concordance showing improved health outcomes in concordant provider-patient relationships (6) (7) (8) . Increasing the H/L dental workforce will not resolve oral health disparities in the H/L population, but is a critical component of any strategy to address these issues.
Disparities in access to care and oral health outcomes have been well documented for the H/L population of the United States. Compared with non-Hispanic Whites, H/L children are twice as likely to have untreated tooth decay and receive fewer preventive care services (9) . This pattern extends to H/ L adults -for example, 44.1 percent of Mexican origin adults age 45-64 in 2011-2012 have reported untreated caries compared to only 22.1 percent of non-Hispanic Whites (10) . A 1996 study on professionally active dentists reported some basic information on H/L dentists' practice characteristics and concluded that the race of the practitioner seemed to impact the race of the patients seeking care from them (11) . A 2007 study that explored the supply of H/L dentists in California by analyzing the California dentist license file found that Latino dentists were twice as likely to serve in high Latino ZIP codes as non-Latino dentists. As well, this study found a severe underrepresentation of H/L dentists in relation to the growing H/L population, and, after examining the dental school pipeline for H/L dentists, concluded that this disparity was likely to increase (12) . This study enhances the understanding of the H/L dental workforce in the United States by examining personal characteristics, professional trajectory, patient demographics, and contribution to care for minority and other underserved populations.
Methods
Study data were collected in a national sample survey of underrepresented minority (URM) dentists conducted in 2012-2013 under institutional review board approved study number 11-07905 at the University of California, San Francisco (13) . The available study resources allowed for neither a census of all H/L dentists nor the inclusion of a non-URM dentists. The sample was derived from the American Dental Association (ADA) masterfile which identified a total of 12,983 URM dentists with active licenses in the United States, among which 5,926 were classified as H/L. The final sample (36.7 percent, n 5 2,173) was stratified by Rural-Urban Commuting Areas, with censuses of all 98 rural dentists and all 439 suburban dentists, and a sample of 1,636 urban dentists. During the survey process, 229 H/L dentists were removed as ineligible, leaving a universe of 1,944 H/L dentists. A total of 688 of the 1,944 eligible dentists originally identified as H/L responded for a final response rate of 35.4 percent (Table 1) .
Survey respondents were able to identify as more than one racial or ethnic category. Hispanic or Latino identity was derived from respondent choices to the Office of Management and Budget (OMB) Hispanic subcategories (14) . Supporting Information Table S1a online details the racial/ethnic composition of H/L dentists. For analytic purposes, we assigned a primary race to each respondent based on detailed examination of individuals who identified as more than one category of URM dentist, including analysis of self-identified race/ethnicity, location where they grew up, organized dentistry affiliations, languages spoken, tribal affiliations or blood quantum data, and work history. This process resulted in 19 individuals moving from their original sampling frame (AI/ AN or Black) in the ADA masterfile to a primary classification as H/L in our data set, and 15 respondents sampled as H/L moving to either AI/AN or Black in our data, bringing the total number of H/L respondents to 692. Selection likelihood and correctible, measureable response bias were adjusted for using base and poststratification weights applied to the 692 respondents based on their original sampling frames, for a weighted total of 5,784 H/L dentists in the United States, 142 fewer than were identified in the original ADA masterfile (13) . To allow for further analysis, population data from the US Census was linked to the mailing address for survey respondents (15) . Descriptive and multivariable statistics were restricted to the H/L survey responses and all data presented are weighted. The comprehensive survey methodology, response rate, and response quality have been previously reported producing a data set that is reasonably representative of the URM dentist population (13) . Standard errors of population estimates are not presented, but sampling error in this study is likely small given that the sample design included a census of rural and suburban H/L dentists (no sampling error), along with a large sampling (1,636 dentists), and large proportional sampling (30.4 percent) of urban H/L dentists.
Results

Hispanic/Latino dentists' demographic characteristics
Across the four OMB Hispanic subcategories, H/L dentists self-identified as a) Mexican, Mexican American, or Chicano/ a (31.9 percent, n 5 1,847), b) Another Hispanic, Latino/a, Spanish race, or ethnicity (41.7 percent, n 5 2,410), c) Puerto Rican (13.4 percent, n 5 774), and d) Cuban (13.0 percent, n 5 753). Detailed demographic characteristics of all URM dentists are provided in Supporting Information Table S2 online. Among all H/L dentists, 85 percent (n 5 4,514) speak a language other than English in clinical care, and 99.4 percent of them reported this language as Spanish. The largest share of all H/L dentists are age 45-54 (38.5 percent), male (63.1 percent), married, or in domestic partnerships (77.0 percent), and have children under age 18 (51.3 percent). Fifty percent of H/L dentists were born in the United States; however, this varied from one-quarter of Puerto Rican dentists to 77 percent of dentists of Mexican heritage. The largest share of H/L dentists (44.3 percent) were raised in a large city, followed by 33.8 percent who were raised in a medium-sized city or in the suburbs. There is some variance in location raised by H/L subcategory; only 24.2 percent of Puerto Rican dentists were raised in a large city compared to 55.9 percent of Cuban dentists.
Among H/L dentists, 36.8 percent (n 5 881) were the first in their family to graduate from college. Close to half of all H/L dentists' parents' highest education (53.5 percent of mothers and 43.0 percent of fathers) was a high school degree or less. Compared to dentists age 49 or older, dentists under 49 are more likely to have a parent reach college or higher (59.3 percent versus 34.0 percent for mothers and 67.9 percent versus 46.3 percent for fathers), indicating that younger H/L dentists are coming from more highly educated families than are older dentists. Detailed parental education tables for all URM dentists are provided in Supporting Information Tables S3  and S4 online.
Hispanic/Latino dentists' education, licensure, and professional membership Three pathways to practice were discernable among H/L dentists: a) Initial degree at a Commission on Dental Accreditation (CODA)-accredited dental school (US-trained), b) Foreigntrained initially followed by graduation from a CODAaccredited school (International Dentist Program, or IDP), and c) Foreign-trained. Any pathway can be augmented with a residency completion. Three-quarters (n 5 4,163) of H/L dentists received their initial dental degree at a CODA-accredited dental school, and 43.0 percent of these individuals (n 5 1,792) completed a residency ( Table 2) . Among the 1,404 H/L dentists who attained their initial dental degree at a foreign dental school, 36.2 percent (n 5 508) subsequently received a dental degree at a CODA-accredited school and 53.8 percent (n 5 755) completed a residency. Altogether, 83.9 percent (n 5 4,671) of H/L dentists completed training at a CODAaccredited school during the course of their dental education.
Almost all H/L dentists born in the United States were UStrained (95.7 percent) compared to 53.1 percent of those born outside of the United States. Among US-trained H/L dentists, 63.3 percent attended a public dental school (n 5 2,688), but among foreign-trained dentists who subsequently completed an IDP, 70.0 percent attended at a private school (n 5 363). These data indicate that foreign-trained H/L dentists who complete an IDP choose private schools at nearly the same rate at which US-trained H/L dentists choose public schools for their dental education.
Forty-six percent (n 5 2,568) of all H/L dentists reported completing a dental residency, including 21 H/L respondents who did not provide information on their pathway to the residency. Among H/L dentists who completed a residency, 57.6 percent (n 5 1,478) completed an Advanced Education in General Dentistry or General Practice Residency, followed by 37.6 percent (n 5 965) who completed a specialty residency and 4.9 percent (n 5 125) who completed both. H/L dentists born in the US were less likely than those foreign-born (47.3 percent versus 60.8 percent) to complete any residency.
The average educational debt of all H/L dentists upon graduation was $140,200 in 2012 dollars, and 15.8 percent (n 5 916) reported graduating with no dental school debt. Average debt level varied greatly with dentists' pathways to practice (Table 4) . Over the 15-year period from 1996-2010, the average of the annual average debt of all students as reported by the American Dental Education Association (ADEA) in 2012 dollars ($147,871) is consistently lower than the average of the annual average debt reported by H/L dentists ($195,127) over the same period (16) . The highest debt burden and highest debt differential during this timeframe is among those who attended private CODA-accredited schools: $183,578 for all graduates in ADEA's report versus $264,967 for H/L respondents in the URM survey. Overall, 42.7 percent (n 5 2,450) of H/L dentists indicated that their educational debt had no impact on their practice choice after graduation; however, this too varied by the pathway to practice. Three-quarters of dentists who were exclusively foreign-trained reported that debt had "no impact" on practice choice compared 37 percent of those who ever trained at a CODA-accredited school, indicating that educational debt is a greater burden for those who trained in the US. The most commonly cited impacts of debt (from among 11 choices) for H/L dentists who attended a CODAaccredited school were not being able to afford to start a practice (27.3 percent) or to buy a practice (20.3 percent) and accepting a position as an associate (24.7 percent) or as an employee (18.3 percent) .
Across all H/L dentists, the majority (78.6 percent, n 5 4,504) hold active licenses in just one state. Almost 60 percent of H/L dentists are members of the ADA (n 5 3,466), and 14.1 percent (n 5 813) reported membership in the Hispanic Dental Association. Twenty-two percent (n 5 1,309) reported no membership in any organized dental association.
Hispanic/Latino dentists' career trajectory
Among all H/L dentists 96.6 percent (n 5 5588) reported being professionally active and, of these, 95.6 percent (n 5 5,342) are clinically active. Just 3.4 percent (n 5 196) reported not working in the dental field. Reasons provided included retirement (35 percent), child care duties (20 percent), disability (16 percent), and leaving the dental field (11 percent). Among these dentists, 46 percent indicated that they are likely or highly like to return to dental practice.
All H/L dentists were asked to provide information on their initial employment location with the exception of those currently enrolled in a residency (n 5 4), and professionally active dentists were asked about their current primary and secondary practices. Table 3 classifies specific practice types and provides a breakdown of initial and current practice settings. Female H/L dentists are more likely than their male colleagues to be working in safety-net (8.5 percent versus. 5.8 percent), corporate (6.4 percent versus 3.4 percent) and educational settings (5.4 percent versus 2.6 percent).
To gain a deeper understanding of career trajectory, we mapped the practice progression of professionally active H/L dentists from their first position to their current primary practice (Table 4) . Dentists working in industry were excluded due to their small numbers. Among H/L dentists respondents who provided both an initial and current practice ‡Asked of all professionally active respondents (n 5 5,588). ¶Asked of clinically active dentists (n 5 5,342).
The
location, 76.3 percent (n 5 3,627) began their careers in traditional practice settings, with 92.0 percent of these dentists (n 5 3,337) remaining in a traditional setting in their current primary position. In contrast, retention for those who started in corporate settings was 37.3 percent; educational settings was 41.9 percent; safety-net settings was 46.2 percent; and public settings were 47.2 percent. The most common practice type for these dentists to move into was a traditional setting. Those who began in safety-net and public settings had the highest rates of having participated in a Community-based Experience (CBE) "often" or "sometimes" during dental school. In every category of initial setting, those who stayed in or moved to traditional settings had the lowest rates of participation in CBE. Although the link is observational, the data lends credence to the theory that CBE increases dentist willingness to work in alternative settings.
Most H/L dentists reported being a general practitioner (73.4 percent, n 5 4,102) in their primary practice area, and 30.5 percent (n 5 1,705) indicated that they are board certified in their area of practice (specialty or general practice). Additional areas of clinical focus were reported by 3,465 (62.0 percent) providers and included: cosmetic dentistry (67.5 percent), implantology (47.5 percent), orthodontics (27.6 percent), geriatrics (20.5 percent), anesthesia (14.1 percent), special care (14.1 percent), and hospital dentistry (4.8 percent). The majority (66.2 percent, n 5 3,695) of H/L dentists intend to practice for an additional 10 years or longer.
Hispanic/Latino dentists in clinical practice
Among clinically active H/L dentists, 69 percent (n 5 3,695) own their practices. The majority of practice owners (53.2 percent, n 5 3,578) report having built their own new practices, followed by 32.7 percent (n 5 1,210) who purchased an existing practice and 10.9 percent (n 5 401) who purchased part of an existing practice. The average H/L dentist's clinical setting has two dentists, two registered dental hygienists, and two operatories.
H/L dentists reported an average work week of 40.1 hours, 32 of which were in clinical care. H/L dentists treated an average of 59 scheduled and 9 walk-in patients per week, with little difference across settings. Averaged across all settings, the These results indicate that dentists' level of busy-ness varies by practice setting, with those in traditional practice being less busy than those in safety-net, public health, or government settings. Almost 71 percent (n 5 3,767) of clinical H/L dentists reported whether or not they collaborate with expanded function dental assistants, hygienists, or therapists. Of these, 70.9 percent (n 5 2,669) are practicing in a state that allows employment of expanded function staff. In states where expanded function staff are allowed, H/L dentists are closely divided between those who work with these staff (47.6 percent, n 5 1,270) and those who do not (52.4 percent, n 5 1,399). Dentists in traditional and public health/ government settings were least likely to work with expanded function staff (45.0 percent and 32.0 percent, respectively), while those in safety-net and education settings were most likely to work with expanded function staff (61.0 percent and 60.6 percent, respectively).
The average annual income of H/L dentists in 2011 was $170,761, but varies by practice setting from $179,850 for those in traditional settings to $106,126 for those in education. Earnings also vary by gender, with male H/L dentists averaging $186,716 and female H/L dentists averaging $143,163. The male-female differential varies by age cohort with average differences of $30,599 for the 35-44 age group, $68,460 for the 45-54 age group, and $34,412 for the 55-64 age cohort. The ADA reports that in 2014 the net income of all dentists in private practice averaged $170,000 (17) .
Hispanic/Latino dentists' patient characteristics
Forty-four percent (n 5 2,152) of clinically active H/L dentists report that they primarily treat underserved patients at their primary practice, and an additional 4.8 percent (n 5 259) report having a secondary practice at which they primarily treat underserved patients. Table 5 describes the medical conditions of H/L dentist's patients, among whom close to one quarter are reported to have diabetes and one third to have hypertension, numbers slightly higher than US population average rates of these conditions (18, 19) .
H/L dentists reported on average that the largest share of their patients is H/L (41.8 percent) and that they serve higher percentages of all minority patients (58.7 percent) in their practices than are found in the US general population (Table 6 ). Additionally, 24.4 percent (n 5 1,162) of clinical H/L dentists reported treating children under the age of 1, 68.0 percent (n 5 3,232) reported treating children under the age of 5, and 68.1 percent (n 5 3,241) reported treating patients over 85. On average, 52.2 percent of H/L dentists' patients are covered by private insurance, and 58.3 percent of H/L dentists accepted any publicly insured patients. H/L dentists in traditional practice report on average 23.7 percent of their patients are on public insurance, almost four times the 6.1 percent of patients among all private practice dentists in 2012 reported to be publicly insured (20). Almost three-quarters of H/L dentists (n 5 3,612) reported discounting or waiving fees for patients who are either uninsured or unable to pay. Fifty-four percent of these dentists provided an estimated value of the care they provided at a discount or for free in 2011, which averaged $45,498. H/L dentists report a wide range of patient population characteristics but are clearly an important access point for minority and publicly insured populations. 
Professional collaboration, technology use, & volunteerism
The field of dentistry is constantly growing and evolving to include more use of technology and to be better integrated with other types of healthcare professionals. The survey asked to what extent dentists collaborated with other dentists and seven types of other health care providers (doctors, nurses, pharmacists, etc.). Among clinical H/L dentists, those in traditional (64.1 percent) and corporate settings (91.5 percent) reported collaborating "often" or "sometimes" with between one and three types of practitioners, whereas the majority of those in safety-net (53.8 percent), public health/government (59.0 percent), and education (64.7 percent) settings reported collaborating with four or more types of practitioners. H/L dentists in traditional settings were most likely to collaborate with no other health professionals (20.2 percent), which is more than twice as high as those in any other setting. H/L dentists were asked about the current use or intention to use 15 different information technology tools in their dental practice. Among the technologies were three specific to treating vulnerable populations: teledentistry tools, phone translation services, and mobile dental equipment. Well over half of dentists in traditional (78.9 percent), corporate (92.3 percent), and safety-net (64.0 percent) settings used none or only one of these technologies, while the majority of dentists in public health/government (53.2 percent) or education settings (55.6 percent) used two or more of these technologies. Online Supporting Information Tables S5 and S6 provide details on URM dentists' clinical collaboration and technology. Dentists are often asked to volunteer their services, and among all H/L dentists currently working in the dental field (including those working in nonclinical settings), 47.3 percent (n 5 2,735) reported volunteering any time as a dentist outside of their own office. Of dentists who volunteer, most (53.3 percent) do so less than 3 days a year: 30.8 percent reported volunteering between 3 and 11 days per year, 12.0 percent reported volunteering 1 day per month, and 3.8 percent report volunteering 2 days per month or more in an average year. Just under half (44.9 percent) of H/L dentists reported where they volunteer, and the most common volunteer location was at organized community events (59.3 percent, n 5 1,536), such as health fairs or Remote Area Medical-type events, followed by schools (27.7 percent, n 5 720), a local community, or tribal clinic (18.8 percent, n 5 488), locations outside of the United States (14.9 percent, n 5 386), and hospitals 9.0 percent (n 5 18). Among the reasons given for providing volunteer dental services, 93.7 percent noted the "desire to give back." Comparative data on volunteerism, collaboration, and technology use are not nationally available for all dentists. Table S7 provides the distribution of all URM dentists by Census Division. The ratio of percent of H/L dentists to the percent of all dentists in these three Divisions is greater than 1:1 (21) (Figure 1) . This means that H/L dentists are more likely to be found in these Divisions relative to other dentists, while they are least likely (ratio below 0.5) to locate in the West North Central and East South Central Divisions. All US Census Divisions reflect a poor H/L dentist to H/L population ratio, with only the South Atlantic below 1:5,000, the level at which the Health Resources and Services Administration (HRSA) can consider an area to qualify as a Dental Health Professional Shortage Area (15, 22) (Figure 2 ).
Study limitations
Data presented are based on the weighted sample of respondents, not an actual census of all H/L providers, and the response rate was only 35.4 percent. Survey responses depend on provider memory across a variety of years, and therefore may be subject to recall bias. Item nonresponse varies, but is minimal. Nationally available data has been used to make comparisons to our data, but we do not collect non-URM dentist data in our study and therefore cannot conduct comparative statistical tests. A complete discussion of the survey methodology, response rate, weighting, and adjustment for bias, including nonresponse bias as well as other limitations has been previously published (13) .
Discussion
The hallmarks of URM health care providers have been previously documented, including racial concordance with patients, a higher reported intention by URM health care students (versus non-URM) to serve URM populations, and practice location of minority dentists within high minority communities (11, 12, (23) (24) (25) . This contemporary study further quantifies unique aspects of the H/L dentist workforce including a larger than average percent of this workforce compared to all dentists who are women (38.7 percent), foreign-born (50 percent), or foreign-trained (25 percent) (26) , and the overall share of H/L dentists' patients that are H/L (42 percent on average) and URM (59 percent on average). This is the first study to provide extensive additional details on patients' characteristics, including age, race, insurance coverage, and medical conditions, as well as H/L dentists' practice trajectories over time. Although only 7 percent of H/L dentists reported working in a safety-net setting, the commitment of H/L dentists to serving underserved patients is evident in that 40 percent of all H/L clinicians report that they primarily serve the underserved, 58 percent accept public insurance, and among their patients, approximately 1 in 5 is reported to have low health literacy or to prefer a language other than English. The average percent of diabetic patients treated by H/L clinical dentists is more than double the average in the US population (23.1 percent versus 9.1 percent), as is the average percent of patients with developmental disabilities (4.8 percent versus 2.5 percent) (18, 27) , while the average percent of patients with hypertension (31.7 percent) is on par with the percent in the general US population (32.5 percent) (19) .
In the current policy environment, many states have phased out licensure pathways for foreign-trained dentists, while reliance on advanced standing or IDPs has risen (28, 29) . This study shows the extraordinarily high debt burden placed on graduates of IDPs, which may dissuade foreign-trained H/L dentists from seeking US licensure. For those who complete an IDP, the burden of educational debt may limit their ability to work in underserved communities (30) . Given the percent of foreign-born and -trained H/L dentists, increasing reliance on the IDP raises concerns about the sustainability of the provider pipeline and these providers' ability to provide care to underserved populations in the future.
This study indicates that the current pipeline of H/L dentists is insufficient to bring providers to parity with the US population. Based on dental school enrollment data, up to 2,262 H/L dental students will graduate between 2012 and 2017, while 552 dentists (95.1 percent of whom are clinical dentists) in our survey indicated intentions to retire in this time period, yielding a net increase of approximately 1,710 H/L US-educated dentists over the 6-year period (31) . Despite this modest increase in the H/L dentist population, an additional 31,194 H/L dentists are needed to reach parity with the current US H/L population. Further, since the H/L population accounts for more than half of the total US population growth, adding an estimated 285 H/L dentists to the field per year will not slow the growing workforce disparity (1). This disparity is most clearly shown in the ratio of H/L dentists to H/L population, which far exceeds even conservative definitions of shortages and is greatest (between 1:10,892 up to 1:12,209) in Census Divisions with states such as California and Texas with large H/L populations.
Finally, this study elucidates the diversity within the H/L dentist workforce and provides insights as to how it is changing over time. Explorations of diversity that compare a minority group to a majority group, while useful in some regards, often cast majority group data as the "norm" and ignore important variations within groups that may be more meaningful for driving understanding and decision-making. The H/L population displays great variation culturally, linguistically, and socioeconomically, and we find this same variation in H/L dentists in demographic background, education, and practice choices. For example, younger H/L dentists are more often from more highly educated backgrounds and urban upbringings than their older peers. Mirroring larger trends, disparities exist within components of the H/L workforce, such as the pay differentials by gender, and higher workload in safety-net settings.
Conclusion
H/L dentists are drastically underrepresented in the dentist population, and those that are in practice shoulder a disproportionate share of dental care for minority and underserved communities. H/L dentists are a critical element of the workforce required to address the oral health of underrepresented minorities, particularly H/L individuals. Improving the workforce diversity of dental providers is a critical part of strategy to address the unacceptably high burden of dental disease in the H/L population. To gain social justice and health equity, the culture among health professionals, researchers, administrators, and providers must include awareness of and commitment to the needs of the underserved and unrepresented communities. Further investigation is needed to understand and develop sustainable strategies to expand the pipeline of H/L dentists and to understand the impact of debt, workforce policy, and other programs on H/L dentists' practice patterns over time.
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